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els other than Category A, or B, but only individu­
als who have completed a Category A or B course 
may be certified as Category A or B Hydrogra­
phers. At its 35th meeting the Board recognised 
the Australasian Hydrographic Surveyors Certifica­
tion Panel (AHSCP) as the first approved scheme of 
individual hydrographers competence.
The present Standard S­5 comprises:
• Educational and training programmes at two 
levels: Category A, Category B;
• Three Knowledge Levels: Fundamental, Prac­
tical and Detailed;
• Two Groups of Subjects: Basic and Essential;
• Seven Options (Nautical charting, Hydrog­
raphy to Support Port Management and 
Coastal Engineering, Offshore Seismic 
Surveys, Offshore Construction Hydrogra­
phy, Remote Sensing, Military Hydrography, 
Inland Waters Hydrography); 
• Individual Recognition Schemes.
Category B is currently defined as a programme 
that provides a practical comprehension of hydro­
graphic surveying for individuals – along with the 
essential theoretical background – with the skill to 
carry out the Hydrographic surveying tasks.
Category A is a programme which provides a 
comprehensive and broad­based knowledge in all 
aspects of the theory and practice of hydrography 
and allied disciplines for individuals who will prac­
tice analytical reasoning, decision making and de­
velopment of solutions to non­routine problems.
New challenges in hydrography 
education and training
It has become evident to the Board that there are 
a number of influencing factors that bring about 
imperatives for change in the way hydrographic 
surveyors and nautical cartographers are edu­
cated to meet modern hydrographic practice and 
products requirements. These include:
• New use of the seas has shifted the hy­
drographic products from those intended 
mainly for navigation safety to a wide variety 
of deliverables, motivated by emergent fields 
like energy production, marine environment 
and protection, and remote sensing bathym­
etry. 
Introduction
The FIG/IHO/ICA International Board on Standards 
of Competence (IBSC) for Hydrographic Surveyors 
and Nautical Cartographers (hereafter referred as 
»the Board«) has guided the delivery of education 
and training for Hydrographers and Nautical Car­
tographers since it was formed in 1977. 
The Standards, as promulgated in IHO Publica­
tions S­5 (IHO 2011) and S­8 (IHO 2010a) (formerly 
M­5 and M­8), recognise two levels of hydrograph­
ic (or cartographic) competence – Category A and 
Category B.  (The current editions of S­5 and S­8 
can be downloaded from the IHO website.) 
The standards have been structured so that 
Category B programmes provide technical educa­
tion to support a set of fundamental and practi­
cal competencies.  Category A educational pro­
grammes include all the Category B competencies 
plus additional detailed­level competencies. This 
means that Category B is essentially a subset of 
Category A, and the S­5, S­8 standards are struc­
tured accordingly.  
The Board, the Standards 
and the recognition process
The Board comprises ten members representing 
the three constituent organisations: FIG, the Inter­
national Federation of Surveyors (4); IHO, the Inter­
national Hydrographic Organization (4); and ICA, 
the International Cartographic Association (2). The 
Board Secretariat is provided from the IHO. The 
present Board comprises a cross section of experts 
representing the broader hydrographic communi­
ty and are from many parts of the globe. The Board 
meets annually and it is charged with maintain­
ing S­5 and S­8 standards and considering course 
curricula submissions against these standards for 
recognition. Recognition of courses is granted 
only when those curricula meet the appropriate 
requirements. A list of courses recognised is avail­
able online (IHO 2010b). Once recognised, course 
recognition remains valid for six years after which 
a new submission is required.
The Board does not recognise individuals but 
has introduced minimum requirements by which 
it will recognise national or regional schemes, 
which in turn recognise or accredit individuals. 
Recognised schemes may certify individuals at lev­
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Expectations and demands for education and maintenance of core and new compe-
tencies in the hydrographic community are changing apace. The accepted interna-
tional minimum competency standards for hydrographic surveyors and nautical car-
tographers have served the profession well, but are presently under review against 
these changed expec-
tations. Community 
participation will be 
critical as the standards 
deal with the changes 
but maintain effective 
delivery of education 
and training across the 
wider profession.
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Category A hydrographic surveyors and nautical 
cartographers, with appropriate experience, will 
be project leaders. Category A standards will be 
aimed at the theoretical educational and founda­
tional background necessary for Hydrographers/
Nautical Cartographers­In­Charge and hydro­
graphic/cartographic managers who will develop 
specifications for surveys and charts, establish 
quality control and quality assurance systems, 
and respond to the specific requirements of a full 
range of hydrographic/cartographic projects. They 
should be completely familiar with the underlying 
physics and mathematics of the survey or carto­
graphic systems employed, and should be able to 
evaluate results against expectations. 
Category B hydrographic surveyors and nautical 
cartographers, with appropriate experience will be 
watch leaders on a survey vessel or cartographic 
team leaders. Category B surveyors may have 
technical degrees, but a technical degree is not 
necessary. Technical diploma, business degree, 
or liberal arts degree should provide satisfactory 
preparation. Category B standards will be aimed at 
the basic educational and training requirements 
for hydrographers and nautical cartographers.
A Category A programme will introduce the top­
ics from the beginning at the underlying princi­
ples level. A Category B programme will introduce 
the topics from a practical level. For both stand­
ards the ability to conduct hydrographic surveys in 
the field, or utilise hydrographic/cartographic da­
tabases, remains an essential competence gained 
through practical field exercises.
The Board expects to complete new standards 
by 2014, and communicate about this process be­
fore their final release.
The development path
The Board will need to grapple with various and 
varying impacts as it works through how best it 
• Equipment and software are becoming 
more and more sophisticated.
• Field operations require varied skills such as 
project management, financial acuity and 
greater cross discipline experience and expo­
sure – in some cases without actual seaman­
ship skills (LiDAR operations perhaps).
• Increasing amounts of data are collected, 
processed and integrated in geospatial data 
management systems. 
The challenge is to be able to provide adequate 
technical foundations combined with appropri­
ate practical exercises but without removing the 
individual from their work environment for too 
long a period. The influence of blended, direct 
and distance learning initiatives is beginning to 
have an impact. The growing perception now is 
that modular, educational courses coupled with 
intensive time on practical and field work may of­
fer a solution that combines a flexible approach 
to the selection, completion and assessment of 
course elements. For the Board these must be of 
adequate time and rigour as well as accumulat­
ing into a comprehensive cover of any minimum 
standards.
Towards new standards
Early thoughts of the Board suggest the separation 
of the present Category A and Category B require­
ments and a future separate path of development 
for each. The Board is in the process of develop­
ing a new structure for S­5 and S­8 that will sepa­
rate the standards for Category A and Category B 
programmes with ultimately each category will 
be designed and developed independently.  The 
rationale behind the separation of the Category 
A and Category B requirements and the intended 
outcome of Category A and Category B educa­
tion/training is as follows: 
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ployers have complementary expectations and 
either find such students in the market place or 
undertake their own training in order to meet ex­
pectations and project demands. Increasingly, the 
market place cannot deliver.
The educational world itself is in turn influenced 
by changing technological and methodological 
imperatives. Connectivity and the introduction of 
so­called e­learning methods, blended learning 
techniques, webinars, e­seminars and e­meetings, 
have attracted the attention of hydrographic 
agencies and companies and their staff. Given the 
offshore nature of much of the industry, attempts 
to harness new technologies and methods to 
achieve the requirements could offer benefits.
Another issue which is relevant with the current 
educational approach, in the development of the 
standards, relates to the principles of the style in 
which the requirements are being presented. The 
concept and principles of constructive alignment 
are used today in most academic establishments 
to prepare course outlines. We write learning out­
comes using verbs that are detailed under Bloom’s 
taxonomy in exactly the way that the Category A 
syllabus is drafted. However, in academia the loop 
is closed by ensuring that each learning outcome 
is assessed by testing each student. Alternative ap­
proaches have been proposed by the Board mem­
bers and the problem will be resolved later this 
year in the 36th IBSC meeting.
The international hydrographic community is 
privileged to have well thought learning content 
(in S­5 and S­8). However good this content may 
be, it needs to be complemented by an effective 
mode of delivery supported by the necessary or­
ganisational infrastructure. In order to assist the or­
ganisations offering recognised programmes the 
standards provide for the »programme review«. 
A programme review is a process for evaluating 
and continuously enhancing a programme. The 
evaluation is conducted through a combination of 
self­assessment, potentially followed by an on­site 
consultation by the IBSC. 
Conclusions
Attitudes toward training and education are 
changing. The hydrographic profession is not 
immune from such broader pressures. There are, 
however, some unique aspects of hydrographic 
surveying that impact on how training and edu­
cation can best be delivered. While the S­5 ap­
proach has stood the profession in good stead 
and is generally well recognised throughout the 
hydrographic world, there is sufficient evidence 
to suggest it needs a complete review and over­
haul to bring it in line with current expectations of 
how to achieve community­wide best practice for 
minimum standards of competence. The Board, in 
facing the challenges outlined above, anticipates 
posting its draft revisions online for stake­holder 
feedback and contribution. This paper itself is to 
be considered a part of this process.
can provide guidance for minimum standards in 
the future. It appears that the demand for qualified 
hydrographic surveyors and nautical cartographers 
is increasing. Simultaneously there is an increasing 
call for qualified competent hydrographic/carto­
graphic personnel. Many hydrographic contracts, 
by way of example, now demand evidence of for­
mal and appropriate hydrographic/cartographic 
qualification and competence as a consideration in 
the evaluation of tender responses. This is accom­
panied by demand from the personnel themselves 
for opportunities to study and to continue their 
education within accredited and recognised pro­
grammes that provide appropriate competencies.
Those personnel entering the profession do not 
find it easy in at least some parts of the world to 
find courses that suit their needs. Not everyone 
seeks a military career that was hitherto often 
the genesis of many a longer term successful hy­
drographic career. The Australasian region, for 
example, has struggled to sustain its civilian hy­
drographic training courses and even recognised 
courses have foundered for a number of reasons. 
The reasons for the difficulty of maintaining 
courses are varied, but for those bodies offer­
ing them, it often a lack of sufficient numbers to 
sustain such specialist and high cost training and 
education. Factors affecting student numbers in­
clude costs, time, and changing expectations on 
the parts of both students and employers. 
 Industry­wide the employment of hydro­
graphic professionals is changing from life­time 
careers to project and contract employment 
which frequently requires skill­set refreshment 
and new technology­based competencies which 
sometimes are found to be lagging in established 
courses. Students bring changed expectations 
therefore, given that they must work in such an 
industrial environment, often requiring rapid and 
short term results for a specific employment. Em­
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